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1 

v-:^mmiz'^mL. ^^>mm(Oj^^ >is^tv-::r^m 

4 4. IkHziSlJi, g^^bt'-y 6 ery KDffi 

S -y ^7 u > V? ^tt:^ L fc«#T'& y . 

4 4. 1kHz. S^-ftf'y 6 t*»y hUX_L(7)^§ 



(2) !|#^^ 1 0-83 6 2 

2 

T'fey> 

y. fIB^■t^:7*^^(i^iSA:^^s^(Disas^^J^(D;§^l^s^5 

4 4. 1 k H 2)ilJt. S^^bf'V hS&;6<1 6 

[is^jsi o] m^^^m(D^i^v-yin^{:mLx. 
[^5ftisi 1] m^mT^m<Dm^v-:^iE^izni^x. 

cii*^i 4] >m^t^Mio^[,^v-yis^izn 
Lr. «5tje^^<s^-r^cch^f$e[i-r^»ii*]Ei 

40 ^m*^ 1 fcgsi£-r ^fS-^Sa^:^;4o 

[m^mi 9] (S#x^<7 ^;^(Dx:^;u^AOJ^$t^-9- 
-ti>m^TM 1 izf^nt ^is^nm:^^:^a 
50 [ii^ig2 2] xtiis^^. m^o^riimifLz'ttzE. 



3 

[Ii^ig2 6] ntl&iL-v h(DJEJil*. tB^JS£tt:-br' 

(D£^{^s<DSr'fe '& c <b <e -r ^m^i^is 2 2 rc£ 

^> - ,t ^l^mir-r ^It^JS 2 2 l-EiS-r >5)<S-^ffiS:& 



(3) 1 O - 8 3 6 2 3 

4 

q^^bf-y hSJ: y 4,^t^S^^btr'y hSaX'S^^b^ttfc 

s «y ^ u> v^tt:^ Lfcrn-^r-fc y . 
fJSBp' ^ >ffi^(iB^S^A:t>«^(DS^^b<7)m^A<:^^L^ 

<b(Dm^^A«/h $ L (DiS^-efe ^ C i: ^?#St t S 
*«2 2f:iiaK^^«^IB^:^;^o 

t^^iss 2] fiKA^fS^i*. -9'>:>^y x^ra^is 

10 6<4 4. 1 k H z. S^lbt:-/ hSJt3&<i 6 t'*y hiU-tCD 

«^r'fei»c<t^?*ga^-r«>is^iS3 1 ic8BKri>^s-^ 

f-ISift5&5!^ll6A<I2:^^^S^tT'&y. Jb^o. Bi!«EA*«-^ 

mlS5;^-<>«^C0S^^bt:'y hSScfc y ^t^l^ST^b 
e -v h 5S r-S^^b $ tttc y -< 5 *y <7 u > ^ fet:^^ U fz 
e#r*fcy. 

IWK^ W >«#l*TWiaA:?3«-^(Dffla5»fi51«(D<SuaS55' 
y. BilSB-9':?*«^(±^KA;diS^<DffiagiSl«lSll<DiStNS!l 

^i^coffi^r*. A^o. s^ib<Dm^A</h$L^ffl^i'(D(S^r' 

A<44. 1 k H 2 Jal-t. fi^lbtf hSSA^l 6 tf 

[|S3}t«3 5] A^ffi-%(D±fifigt^^^>?ffJ^<t«gfe 

m^nm^$k\zx ^)i^m^iifz^^(0^:?iS^iz^Jn^' 

mco^Siomm^v. mm^^m^mmj^^iz^f^r ^-^ 
40 ym^^. mf^m^^WL^^mz^ijWL^^Mzmi^m. 

BiiiB-*f3?«-^s«¥^®fc<fcys«$;Mfc-»t:?ffi^$, y 

Y >m^(otii^P¥mis^m^uih^^\z^ y jj^i^ ^ tifr 

flij|£i-'y h6<BRJc^tLfcA:^m^(D±^l|£^> ^ >^ 
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*D^D "=> r t > -f>fs^<7>ii±«-i-rr $ 4- ^ I 

mtz^^ov- z^is^ {z ^ti^timi^m^^^ u . 
iz-^^T^^ym^^^^mo^i^^bo^t^i^miz^isi 

nit^iSi<n^':^^m\z^n\^. y^^^mcD^-ofi^ 



(4) i^^^l 0-83 6 2 
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10 Co 0 o 1 ] 

[^^CDSf ^1ifiS5i*if] T^-f 

^^^m-^'^iizmt^. 

[O 0 O 2] 

>^'J>-5^ra^^A^4 4. 1 k H z ^SS$ttTl^^tc 
W^$:a^«;gSJaiStgiE(*2 2. O 5 k H 2 ctTifoT 

20 fey. ^'<-:f5'y^U>i;tt*ti9 8 d B<t3t^:^Tl^-5c 
[O O O 3] 

^1-3^-— :t ir -f X <7 (DH^fiSJS sKSfe ^ j@ ^ ffl afcSS 
fiJt^6<A^ ^if y ^ ^ tLT C (t An o X fe y . t (* 
Ji|£4 4, 1 k H 2 <i:t>ofc1t>:/U>C^jajBt![ar' 

[0 0 0 4] ^fc. i&^x^*^^✓^;^/'r:^D^ (□/ 
A) =!>/<— ^a)ii^=t>r»iJiL. ci: y^anT^dT^g-^^fe^ 
30 -Scfc^icJity. T^v^iuj*-— -T-fJi-r-f ;=?.^(OS^-lbe 

9 8 d Br'f*^+^7^cftCD(t?if or ^TL>^, 
[0 0 0 5] ^(Dtztb. ^^X^J ^m^l^V->Zf'J 

[0006] cOcfc^f::, ±.IB44. i kH2J;y;St^ 

fey. s^^btf-; h»A?i 6 ^c^:y#t^<fc^?;^7^~ 

^<^i>Utlz^ijm.Wmizit'^^X^^^^ 
[0 0 0 7] LAnL. JiiEcOJ: ^rcT/<-l'X-V>8BIHiS^^*: 

50 ii^feiSaurL^^o 
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[0 0 0 8] -^cr*. ^^(I>^i>^ )\-^—^^^^^ ^ 

[GOG 9] Lt^l.tj:ti^h>Z(0:^^X'fSimtU^(Oit^ 
tool O] -^Z-e. *^?^(±. C(D<t^3£f3lti^®<5^ 

lo o 1 1 3 

imm^m^T^tzibo^m ±mmm^m^ri>fz») 
-c>^mt^^(o-*t:f^mtzii^wiL. y-f 
(D^-yis^tz^H't'timi^m.^nmi^. Bfna^-offi-^ 

[0 0 1 2] ^fc. 4s:*^ic^^iI^SB^:&;^t*. A:^3 

ffi^^. mmco^mmitz^tizm^ijzL-vk^itmm. 

^mic^^r -9- ^fll5fcS<0S t ^ t <7> A> t> EHlcS 



(5) 1 0-83623 
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[0 0 13] **^l::^«>ffi^lE^SIStt. Xt^m^co 

±^m^^ ^ :y^mtm^(ov-y^^miz'^mL. s^-o 

^i^m^^t. mu^m^mz^iji^m^tifztSL^ayV' 
■:^is^iz^ti'e:^m%m^WLmr^m^m.^^^^t. 
vit^^m^mz^i)^i^^thfzj^-(><s^t^py. 
10 tQt^-oX'^^'Om^om^is^izit^^^^^uisji. 

t. mup^^is^mmnih^mz^i):^dtiP,titzv^n^ 

5feSto;S t N t (7> A^ t, JEJcSS^-r S if :?(8^S«^S: t . 

>r :ym^(DmuPf^is^mmmih^mz^ ^jj^tbihtitz 
20 xtJis^^^m^miz^ij^nLfzm^cDti'yis^' 

[0O1 4] ^fc. *:*^fc0^^(S^K^^1S(*. X-^ 

*Lfcffi5fce<7>;g5i > t (D 6^ t> IS rcs«-r it Z/fi-^g^^ 
Sit. BnEi^"3?«^s«^^Sfc^ys«^tLfc-9-:?<s^ 

[0 0 15] s^scDB#r81*^^^w^:lcE^ya.- «v 
Rjc-r ^ A^ffi^?f55-sii¥e«c<fc y 55-sq Lfciai8t(D-9-::^(i 

50 ^1*. •^tt^'ti,l::S5tSSS¥Sr'S3tgA^i5S:$4i 
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[oo 1 6] :^^mizm^^mumi^. ±^mi^^nL 

[0 0 17] ^fz. m%(r>^ 
[oo 1 8] :^mmz%^^^m^-^mt.. Ktim^<o 

(0 0 1 9] ^fz. :*:|g?9(c«&^fi-^«a3il:^?*(*. 
(O O 2 O] 



(6) ^^^1 0—83 6 2 3 

10 

[ O O 2 1 ] :^^B^/-^^ffi^|aJ|3Sia<*. ?*3?5(Dir^v 
o/c^^s 4 4. 1 k H 2 ^ig^>2)tf'>3^U>'i/|®;1t!& 

10 [0 0 2 21 SKi. *:^?9f::^^(S-^«2^^Si (7):? 
10 0 2 3] iS^IS^^Sl fcA*$:h.^ffi-l-(*. 

kHz t:m^^^>z^^} ^'^mi^rnxn h^titz^^-^iit 

-So 

[0O2 4] h^y ttlL«i2l*. Kti^tlh^^y 

^jKD^?ar'isy«fc^(DA^ffii:iM^Li\ il- 

h«jyaiL»2isl|^(D«BStt. C<7}iL-»v hc:<!:f^ji 
i6Tt^<„ 3.--/ hWyttJL«P2Tr«lS^LfcTf^i?^;u 

[0O2 5] ?Sl*«'SlI:7-f;U^3tt. 4 4. IkHz^ 
■^■Cfe^4 4. IkHz. 1 6 t'-y h(DfS^-Cfc-5)>-r 

^ ^ ^ ^ «i -e >& -9- i ^iisc5^^ii}-r 

[0 0 2 6] ^mi&m^r ^yj^t. m:&^^:f5^iz^ 

50 '^a)«l|St^»l^"r^:^;4(DJH*^J 
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loo 2 7] ?ffi^^Sq:€r;iomi <Dft{*<5tJ(i. 8 8. 2 
k H 2T'-9->:^U>^Lfc«#rfc^>4 4. 1kHz(D 

0-22. O 5 k H -9-:7fS-l-(*^ttia± 
(02 2. 0 5-3 3. 0 7 5kHz<i:. 3 3. 0 7 5 — 

4 4. Ik H zfca^fSq-r^o 

[0 0 2 8] ^ismi cD*itt:i9)(*. m2iz77i't^m^m 

MF(Quadreture Mirror Filt 

e r ) -efe^>:7-r;u^ i i tzx^^ti^^ ^-tju^ i i 

;U-$ 1 1 (Cj:y o — 2 2. O 5 k H z<D9if«t(0fS-^t 2 
2. 0 5-4 4. 1 k H z<D?!f«t(D«'^it(Z5i'»l$tt 

CCD<t^2 2. 0 5-4 4. 1 k H z (Di§-^(*i6J|t 
fl!lf::iJTySLfc}Ktc?!rf:<bo JiSBO-2 2. O 5 k H z 0) 

ha)iB-^^Lr>-r>€-^^}Ki5£-r'5>o -:^2 2. o 

5 — 4 4. 1 k H z (DTffl^(DfS"^(*. ^^>IC. QMFl? 

1 1 i:ISI»JtC«B3®$L. 2 2. 0 5-3 3. 07 5 
kHzt, 33. 075 — 44. 1 k H z <i:<7) 2 0(Dm 

[00 2 9] CC-e. JlSELfcOMFfCOLNTI*. A* 

> ' V^^^/OXj ( "Digital coding of speech in su 
bbands" R.E.Crochiere. Bell Syst .Tech.J. .Vol .55.N 
0.8J976) lcS¥L<xli-<t>tLriN'&o 
[0 0 3 03 ^tz. ^Sfi^ 1 ±^(OQMF 

vtji^m^my^}i'^3hiz^'Dx^mm^tii^o 

/<x3?y;u^ 1 3 JiJ^l^comfcoj: 

^Q-9->:;fiJ>^fJSjftj8[tt8 8. 2kHzr'fe^o«fco 

r. >-r>iS-^t*. fB!?i#EiKi 4fCcfcoT. -9->:;r;u 
l3^t-r<£>Ji#^^Lrl^'5A^ S2CDiiis-<tH«iz^asss 
[003 1] ^yz. «m5i^Sii:?-r;u^ <!: LT, JbaiL/i 

QMF-\^D— /<X:7-f iU^CDifefC, iJtfflt T ij — ftjjg-y- 
K^^g<Ofc*)©^±S<liJ«ft{fiJ ( "Exact Re 

cons - 1 ruct ion Techniciues for Tree-St ructured Subba 
nd Coders** ,M.ark J.T.Smithand Thomas P.BaniwelME 
EE Trans.ASSP.Vol. ASSP-34 Mo.3.june 1986,pp.434-4 
41) ^cai^^>^^rL^^CQ F (Conjugate O 



(7) ^Sa^Pl 0-83623 

12 

uadratureFi I ters)-^. ^^tijz? 

m^^itl^ms ( -Polyphase Quadrature filters -A 

new subband coding technique ** .Joseph H.Rothwei 
lerJCASSP 83,BCKTON) iZv^^^tiXl^^^^O h't^(D 

10 mtz'^wi-r^mz-m. tz-^i-^r ^^t tmm tu-oxi^ 

[O0 3 21 ^m^Wi:^^^(Dn2(0^i^m\t. S 
=f-itizv ^^tz^-ox^'<-r^v<?iy>i>^^mT^6^ 

W^^r-fc^o C<D^2©fti*ffi|(DA*«-^(*2 O tf-y 

[0 0 3 3] ^nim2(09i:i^mit. mAi^Tritm^^wi 

y-Oi.^Sc ^fzitm 5 (C^-Twl^^W^? JU^ 3 d fc 

20 ^^jmm^tii>o S4(c?K-rmi^^S9:7-i';u^ 3 c(*. 
(d:7 4-— h-es*)^3h,fci 6if -y ht, A\fvi-iz 
. sji&tf K (JUT. MS B<»:-r^) ^a^-^x-j^-r^sc 

I*. MS B6^t> 1 6 f'V hoof's; hICI ^5irr AN 

A:^iS-^(DSTiitf -y h OUT. LSB«t^^>) m 
^'^7.<7t^zttzj:^)vyiS^^tii:h'ri»o ^tz. @ 

30 5iz7rirmm^my-()u^sdnt. 5tLdft>®Ki 7 a? 20 

e»y ha)A*f§-%^ 1 6 t: ^y h'CA.ib'So CCT% jtiA 
^><t(*. 4 e«y h(D:^^$T'ii|S:^L. EgmsA^r-S 

^is^o^^^mmmi eiz^i-j^ih. iztitzj^ij Atf 
e^^nfy. 4 fry h(D«-^^)<-tf::?fi^i:nE-Sc 

to 0 3 4] t^^. mi^^mz? Ji.^ sit. _tI5mi. 

40 m2<Dm:Wm(o^m:^'^(omy5(Dmm^mxi>mf&tt 

^:zti»x^i>. ca)«^(*. E2&L(:®3ic^j^LfcJi 
4&o:gl5fC7FLfcS^fbt'''y h:;^^a]{c^SL^r55'Sl|-r ^ 

[00 3 5] ^j£or. wi^^i-SlT^-riU^SIi. -taiUfc 

El ^fc(im2c7):^«;i9iiccfcy^-^y htDyi±3Leu2A^ 
50 [00 3 6] ^m^w^y ^ ji'^ siz^ij^m^tifzj^ ^ 
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Co o 3 7] h?smtii«J4(*. ^-rv-fs^^i? 

2 2<i:. 1XlUm2 3t. FFTm^^^2 At. &:Km 
[Sl%2 1 n\f^Jh%lbm^2 2t1XlUm2 3izmt^ 

[ o o 3 9 ] ^^$i^sii:aii5iK 2 11*. ^ >'(s#<D 

fil(DC<tT'fc>5o ?f^$i^SfftiSfslK2 1 (i. yOfS 
Ui^lSIL. Bg^9ffm (^'JT^-f :^;U/<> 

o T ^ l$J^^ :^ <7 ^ ;tL ^ <t # (D ^(7)$I^(D =t o^Slgt 
^dTorjDU. -(gl^(D±JSifii»?SJ^I±ffl^tt*2 5CDEg|^?S 

i>*^P^7- 1 4 7 7 4 2•^fC^3l-^•^@K3^l<ffll^t>tt 

[0 0 4 0] S^F#$i1^SSfclilsI8&2 1 (Ci:y*A)t>tLrr 

K2 6(Z#tf&$tt^. 

[004 1] n\Z^y \-ti/h^^2 2lt^ Xti^tlfzy^ 
>ffi-^(7>ev h^^. R)T^(7)tl ^y hia (n t'-v h) T'A 

ib^ (1 6-nr'Sil»:^L. Eg^SA^r^)) o 
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tzr^(Dt<B:<s m^it. 1 2 t'^y hSJ^i6<<fcLv 
[0 0 4 2] >«^^n tf*y hT'3tL<K)fc^. ^S^S 
2 3T*n tf-/ hXi^ib^wl<OJ^^>m^t(Di^^l^t 

F F T35$r|51K2 4 tC#ttg$tt'6o 
[0 0 4 3] FFT;1g»lHlK2 4(*. ±«2S^Hb*l^^ 

10 'So C(DS^^b*i#<DX^^ h;u(*. e:^iil^ailsl^2 

Coo 4 4] S:^fil^ailHlK2 5(±. S-?-1b|t^(DX'< 

N i ^cD^Bg|fi«i§£S(DS^'rb$i#gco:^^ 
^ h;KDft^iiN i igS^tf-y h3ftN9JBIfiH!K2 5f::#t 

Co 0 4 5] i^i^^tf ^y h?^J|y]Bf®^2 5(*. -LjiliLfcBg 
^^l^Sa)S^^$i#£T i ^:^Bg^^S:i|E^(DS^^b$iir 

i^jerr^o r^xo^nmmtzfsi-^xT i >n i -efe^s 
n ^ 1 e-y hfi< \^xmmmm'mmn<os.=h'\tnns:(o 

^1 Kfi< LTBttESzfcteN i ^^ibu^rox-it 

coo 4 6] JiSBLfcigS^Ptrv h»KtliaJ4A>c,tij:fc,$ 
C004 7] — 9»i«55^*l37-<';u^3j:yai:^3$:^tfc 

v-ym'^it. m9cm»m^5&i^isti^mmmmetzmt& 

coo 4 8] fi|^tJSS£tSffli5(i. ^zfiS^om^f^^n 

Tcot^y-esD^o :^^m(zm^is^tEn^m:Mt. ± 

^ ^ > ^ >is^(o^^'^mmz^y^is^omm^'^f&r ^ 

x^i>m^i-^mk>tixi^i>. ^-ox. -^fym-^izmi^m 
^2s^ Lm:%m(o^imtzjf^ ^ >is^tz^m, Lun-itut 

Co 0 4 9] ffi5fcigs:aia5 5tt. FfT^<Dfi^j^—^tzm 

rsi^x^v-ym^<om:^m.^ik^-r ^v-z?m^(D{s. 

xh^o m^^^^'^}iiz^m^tifzv-yis^x^tnt^ 
50 ^jmiSimom^m^a>m^WL^^< l, s^<bt''y hss 
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ic J; y ^iq $ Hfc -9- T' tt cfc y M S B f C i& I 
[0 0 5 0] ^tr. €-t>-:^«^(Dx> hQt:^»tmL. 

[0051] 

M 

[00 5 2] C(7)i:^^<Dm«l3S(DiF«^5?-^<fcfiLtt. 
TECDxC (2) i:>:c*o 
10 0 5 3] 
[»2] 

[0 0 5 4] (JfeoT. 5?-^<bLfcfS-^(D??-^:R6<^»lT' 

^*3e"r^»c^rc^y, <fcyms^d:«^ic«5tS€®< 

Lfzy. J:ySH^L^l^ffi•^^=;«5feS^lS< Lfcyr<b 
[0 0 5 5] ^fc. €--9-Z?ffi-^i>-r >«-^<i:<7)«H^ 

# u > t CO tt <fc y M ^ ffi-^ -e & * ^ % 75. t» *L * A^ t» T' fc 
[0 0 5 6] sfig^EE®ffl56t*. ^m^my^ji^^Qt^ 

[0057] ±1£.oSi$.n^itt LXlt. ^^;b*^>'5>/^^^ 
>^^Ht^r*C*><!:-r*x> hPtf?Sf-^<bA<a5So 
x>hae?^-^<b(i. ^-9->3^;ufilfcJ^i?;Ltr?^^l3 
y ^ r ?^-^^bi^ — 3? go t >T ?^ -^^b ^ ^ t> 
ibSo /N:?7>^f-^1blcotNT(*. r#/h5CSrf-^ 
(Dffifij£(Dfc*)0:&;ij ( "A Method for Const ruct io-n 

of Minitnum Redundancy Codes" »D.A Huffman. Proc. 



(9) ^Mm^ 1 0-83 623 
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I. R.E., 40, pp. 1098. 1952) l:i^^i^tiXL^^^ ^fc. x 
> hDtf^^fbfcoLNTl*/\:7-7>1?^^bcDffeic. :xm 
r >r > ■> ;uT— ff^a)f- A<o«® fi«jT y X 

Aj ( "A Universal Algorithm for Sequential [)ata 
Compression" , J.Ziv.A.Lempel . lEEETrans.on Inform. 
Theory, Vol. IT-23, No. 3. pp.337-343, 1977) i:^i^^^tl 
Tl^SLemp e I - 2 i v ??-^^b-V>. Tg^U- 

h V— x<Dpr^S^-%fbT*<D/<'v :? T^f— /<— :? J 
( "Buffer Overflow In Variable Length Coding ofFi 
10 xed Rate Sources" .F.Tel inek .IEEE Trans. Inform. Th 
eory. Vol . IT-14.N0,3. PP. 490-501 .1988 ) f^«E'<t»tt 

So 

[DO 5 8) ^fc, JlE^Rra»1^«^bi:urtt. ^g^ 
f*. Kiiiwicjiii^fnifBco^^isiyff LxE^-rsj:^ 

^tf*a4®[AA<5felC^^LTUS4#SI^7- 1 4 7 74 

2^^c^3lts^^^^b:&^6<fflt^i^*ts• ^fc. lpc 
20 s^^b, -^^^ hvus^^b'tfiifrccfcyrr-^fb^-rsctt 

T'^. ^t»fc. cnt>/Cj:y^'^<bLfcm«^x>hP 
tf?5-^<blcJ;yE*erSCi:t"RrfigT'&^o LPCIco 

P.231.1967. SfcLMi^CiSc r#^<S^a>^^?Sf-^<bj 
( "Predictive Coding of Speech Signals " .B.S.Ata 
l,M.R.Schroeder.Repor-ts of 6th Int .Conf . Acoust . ,C 
-5-4.1968) fcai-<^nTL>So ^tz. UnT)i.zi*jX 

30 [GO 5 9] JttiS. U^-r *^^DEf§^|T^«#^Z^3t^T 

ffli^com«S6<^'cD< o^y, ^ftfsit' 

[0 0 6 0] JiaiUfc«5fcS»!±SaJ5A<til>3-rS-9-:7-€ 

#<D«5fcst. ;sfig^ffiieaj6i)«as*-rsste^?r-^fb 

««J7IC^|Sg2?tLi>„ 

[ o o 6 1 ] -9-3^?jfjas«fiP7 14. hssjiasai 
46^t>ai*$*tfc£^stf'y hSn ffi5tssrajap5i> 

40 iht)^tifz^^mmm^titz^y'is^SLVi^<OiS^^it^ 

nmi^^it I. fz t ^ iz-^ih i^tii>n^itV- ^ Xi^. fZB 
^tg^i:#S(05^^/il-^?ll^rt^<o C<7)SS^prfi£J^cC§jS 
(4. rL- -y h^t*:(DgS^^S:6^^>j2S^t''y h^n cfc y t 

50 SA<^t^t:^f>S^^r'^>:^:tMi^l4, SStJgCDCIKifi^iSLN 
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— $» / ^ > ^ ap 8 1 r |& $ ^ „ 
[0 0 6 2] 7^-' S«/<*y+>^«8tt. fi5m^sq:7-<;u 

[GO 6 3] fi£oT. Jtai(73cfc^rcffi^8S^^Sl I^<fc 

^isrccfcyM^6?Br^r'3F)'S)<ti>^c:*ti*. Jiia>^> 

^ 7^-' S» (D^TJ^^ ^ ^irt \ 1? # ^ t£ It y >f8-^ ^ 
[GO 6 4] ^tz, >^>«#<t-9':?IS-^(D(!5#^ll± 

«P3 2<t. 7^— ^ffiTcftJS 3 it. >^y»3 4 <tA^t»3:t 

-So «^lf^SliE3 0(±, y>r>«^<t-9-::^^^e-^6< 
co:7;j— -v-v h«fcy;g;aer'fe^ffi^^^ff^'r«)o 

[ O O 6 6 ] «-^SB»$gS 1 r:i J: y 8B^tl£i*(c8B^ ^ ti 

(i. ^-'J^lgTufflia 3(c#t«62?n. -y-i^'^S-^l*. #?S«J 

[GO 6 7) #?s«B3 2(*. T— -s^A<E^g^?nrt^'5)-tl■ 
iiliLfc^g^fis^^si (D;^^^iE!i5gfiP6(c^ y?^^^bL 



(10) ^Wi^^ 0-836 23 
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[GO 6 8] 7^—- Si(g7C«S3 3tt. $;*Xfr >t >{S 
hJ:y;gl5K?if:!|--T^-f:?|-fi'^^ffi7r:-r«>o 

S^^btf -y hc7)^^t-S U>v?-C^SiILr 
10 S^^bf^^y hHai 6 tr-y hJU±. 1f>3^U>^/JSig[?gt4 
4. 1 k H2(Dffi-^fc!g7r:tffi7c-r«»o ^fc. T-^|g 

■i-^>^yfin3 4fz-8^^??L. ^^^^®^orL^'i>o -r 
— S»lfi7ca5 3 3cfcyi±l;ti^?tLfc7|-— T^'/fS-^li. ElTK 

[GO 6 9] ^fc. ±aiLfc^l5l5CD!^SS^SEJ&Ufcm2 

o^Jico B s t iftB^-r ^) . 

[0 0 7 0] Ji5!iLfcll!S(Di^3ltt. -y-^ffi-^fcfllffeg 

20 ?&K^-r«>pgs(c3.--y h^ya3LtP2-e«iyaiLfci o 

35,^,3.-^ h(D•9-:/ffi^^DW«fi^4|&A^-^fcy, ^fc. 
^i)^fe^o CCDJS^. fo^ZL- h(CfcLNr{*1f :7-{g-^ 

|SS^fc-9-3?"«^^B$rBlWf^B5^Lfc1SSai(D^ii*y l-f::Sa@ 
[00 7 1] El8ii. **^(c^^»m2a)liag<DJ^IlT' 

[GO 7 2] ^Ztr. 

(D/<-y ^— v> r-r TfcT— 'S' ^E^-r ^Ji^fcfctNT 
It I ^r ^ <Dlt«il:z$^ L ^ It o T ai -r ^ <t L ^ ^ 
[GO 7 3] ^-ri /\"Xi{COt>-CgttBJ-r^o 

"C^D^T^i^^^L-^h— 7'-i'5f-T^'X^(D:7:i— ^*y h<ty 

^co:i- h^yaaL^f7^o ^fc. ^--yh^yttju 
50 fflJ4 1 ^yasLfc^.- *y hcoB^f^wn^-^y i: y 



I 
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[oo 7 4} ^yai$^nfc3.- h(*. TTft^^ifl3^-r;u 
[007 5] ^m^mz? ^ )[^'^ siz^^j^n^titzj^ 

tt. -Sfeia»Sll£4 2(C#t*S$tL'5o -'^IBglSlie4 2 

^7,MO(Magnetic Opticaldis 
(75 1 (0 ^-^:?JlE^3S1£ 4 2 (ClE^-r ^> J; ^ !Z L r t 
[00 7 63 fi£l^-C2/<X@|ZOL^rlft5|-r^p ^ttSP 

[0 0 7 7] inS:S4 5tt. -»^::^«^f::ft^*^tr'y h 

$;Kfc«5feig^-?Asa^s^iS4 2»cesrSo ^fc, e 
ys^o 

[0 0 7 8] iUJil^^y. S3t^CD;5t>i-*V h(Dt>-3? 

Coo 7 93 gEt\r 3/^x@lcot^rK^■r?>o it:7?!f 



(11) ^^^1 0-836 2 3 
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l|ltS«aJ4 7li. >^'><S^i:^nJc-r^-9-3'^(S-^^. 2 
>-i'>ffi^i:-^3?WJ^S«^»4 7T'jg«$;h,fc-9-:? 
[OO 8 03 'T-'^f<v^></&Blt. -t5ELfclS-^Sa 

[00 8 1] tJfeoT. '(S-^SBgi^tB4 0(i. m^lt±7^ 

Lfc® 7 iz7j^-r<s#?5^3£S3 o iccfc y fi^@$tLfc•T- 
[o o 8 2] t(otzibiS'%n±m^it. «-%gH^^S4 
y <t y ^-r-sfc^f^ttv ir— ^co5tS£^^/<*y^7 u> 

J: ^ fcffiSfe JgtDlS t ^ t CD ^ B^PbI &*3 55 1 ^(t^tg SB^ L r 
^$gt£r't*=t,o<t4,m^^i:-9-:?«^<D<^. >^y 

So 

[0 0 8 3] tsH. ±i^iz^^Jtsim)^fz^m(ommiz^ 

tzt<. Ji2iLfcy-r>{s^^BfrSco:7 3j-— -7 h resets 
^-tt^ctfc^fcy, >>r>'e^<fcygjssT'fe^A;b(g 

40 [GO 8 4) ^fc. 3i--7=-r;r^s^izPB^-r. mmm^ 

[ O O 8 5] 

^^mi^tzm^tov-ym^tz. 'ttit'tiiz^9cm.t<Wi^ 

50 $^tL^„ Bil8ae5fcSa)Sit^tLfc-9-:?'iS^I*. pt-OS 
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[0 0 8 6] ^tz. **^rc^Sig-^|E^:^;^{i. Rff^ 

^ $ ^RiiET ^ ;^ ^— ^ tf y -r ^3isr c <!: A^-e ^ 
[o o 8 7] *IBI^(c€g^,«-^lB»SgiE(i. A:b<S^^ 

(Dmiim^z: t\z.^^i) =L=z>v h^j^^-r^A:^^s^^ 
rc <i: y -ti- ^ffi jfejgcDiS I ^ 0) A> t» $ *L y 



(12) ^BB^Jil 0-836 2 
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nfA<«b. ItffltDfS-^H^^S^fi&ffl-r^Ctf-^y^M 

fit- ^^fz. -isw^s^sr-i^^-r^Eg^ic. Bnssis 
y X -r ^ii3K-r c t A^T- # * o 

[0 0 9 0] ^fc. ^^O^ 

t.'tfA^t*. *ffl<7)«^ll^SIB^«ffl-r^ctrcj:y§ 
[o o 9 1 ] Xt}^^^ 

m^mi^mowi'i^ittfz'ftzris^it^ ^-exs^o 

i^^ot^i^m^^tiM- ^ ^is^-cov^^is^^mtz-^isi^ 
tt^»o V'z^is^t<'^^^tifz^<oj^^>is^(ois^<o^ 

m&^izmm-ti>:itt^x^^. 
[0 0 9 2] ^fz. :^nmizm^is^ss^m':^}^it. mm 

a>^fSimiSL::t{z^^ij:3.-v h^}KJ5fe-r^A:^|g-^$ 
V!fR^9c^(D^{fi^tifzV-yiS^lt. J^^>iS^(D 

p^^^^nm(oms.<j>mm\^xu v-y'is^^^^^o^ 
t^*,(7)3&^t>sf?^tL> ^ ^m^ov^^m'^^mz-^f^^ 

mum^t:^t$mz^mrt^. $f>rc. (g^ii^-^ST' 

^^fc. w\^m^n±^Wi\zm^^^<^yZ^r^}> 

50 mmo^simt^^m 
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[0 7] «^?|±SltBC0:7D'y>7|||figg!T'fe'5o 

[0 8] :^^m:i%^m'%^mi^m,(r>^nv'?m^mx' 



10 



24 



19] *^?§fc^^iS-^ga^3^S(Di^— ^/<-v^>^ 

[0 1 o] 

(DSl ?^-r 0 & ^> o 

[01 1] ^^^frie^^ffi-^ffi^SliElCcfeyiB^U/zx 

-x-r^ift?^-r^0r'fci>o 
[1^^(0845^] 

1, 4 0 e-^fiasse. 2, 4 1 'yh^a3ya^L 

BP. 5 ffi5fel^S:ajfiP. 6 iS^^aEliifiP. 7, 4 4 



[01 ] 
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•0-22. D5 kHz ^-fVe§ 
22. 05--a4. IkHz 
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>'*U— f H T-|f±-5Teg/.C-^f T'^t-^: A + B ^ C 
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